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A plurality of programmable logic devices (1-6) are connected in parallel to a programming command generator (10). A 
device selector (1 1) connects individual devices (1-6) with the programming command generator (10), thereby permitting the indi- 
vidual devices to be programmed without routing the programming data through other devices. In an alternative embodiment, an 
identification code is used to place the individual device in a condition to receive programming data. Using the teachings of this 
invention, programming data may initially be entered into a plurality of devices, and then the data entered in all the devices may 
be used to program the devices simultaneously. This procedure requires less time than entering data and giving each device the 
execute command in sequence. 
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ARRANGEMENT FOR PARALLEL PROGRAMMING 
OF IN-SYSTEM PROGRAMMABLE IC LOGIC DEVICES 



5 FIELD OF THE INVENTION 

This invention relates to in-system programmable IC 
logic devices and, in particular, to a parallel 
arrangement for programming such devices. 



BACKGROUND OF THE INVENTION 

10 In-system programmable (ISP) logic devices offer the 

advantage that they may be programmed in place, without 
removing them from the system in which they are connected* 
This saves time and makes them particularly suitable for 
systems that are dynamically reconf igurable. 

15 U.S. Patent No. 4,870,302 illustrates (Figures 8A and 

8B) two systems for programming a group of ISP devices. 
In each system, the ISP are connected in series, so that 
the programming data must be transferred through each 
device in the series before arriving at the intended 

20 destination device. Similarly, U.S. Application Serial 
No. 07/695,356, commonly owned and incorporated by 
reference herein, describes an arrangement for programming 

•4 

a group of ISP devices that are connected in series. 
These arrangements suffer from the disadvantage that the 
25 devices can only be programmed one at a time and that the 
data must often be routed through several devices before 
it reaches its destination. 

SUMMARY OF THIS INVENTION 

In accordance with this invention, a programming 
30 command generator is connected in parallel with a group of 
ISP logic devices. A device selector is used to connect 
the programming command generator to a desired ISP device, 
thereby allowing the programming data to be delivered 
directly to that device without passing through 
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intermediate devices. Several configurations for the 
device selector are described, including a demultiplexer, 
a state machine-controlled demultiplexer, a switch matrix, 
and a state machine-controlled switch matrix. These 
5 possibilities are not exhaustive, however; other 

equivalent arrangements will be apparent to those skilled 
in the art and are included within the broad principles of 
this invention. 

Normally it takes longer to program an ISP logic 

10 device than it does to enter the programming data into the 
device. Accordingly, an advantage of this arrangement is 
that the programming data may first be read into each of 
the devices separately, and then all of the devices can be 
programmed simultaneously. This substantially reduces the 

15 amount of time required to program the devices. 

In an alternative embodiment, the device selector is 
omitted and the device to be programmed is selected by 
transmitting an identification code unique to that device 
so as to establish communication between that device alone 

20 and the programming command generator. 

The broad scope and varied possibilities of this 
invention will become apparent from the detailed 
description, which refers to the following drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Figure 1 illustrates a block diagram of an embodiment 

of the invention which includes a demultiplexer. 

Figure 2 illustrates a flow chart of the state 
machine in the ISP devices. 

Figure 3 illustrates the general structure of an ISP 
30 device having four input signals. 

Figure 4 illustrates the general structure of an ISP 
device having five input signals. 

Figure 5 illustrates a block diagram of an embodiment 
of the invention which includes a state machine-controlled 
35 demultiplexer. 

Figure 6 illustrates a flow chart of the state 
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machine in the state machine-controlled multiplexer of 
Figure 5. 

Figure 7 illustrates a block diagram of an embodiment 
of the invention which includes a switch matrix ♦ 
5 Figure 8 illustrates a block diagram of an embodiment 

of the invention which includes a state machine-controlled 
switch matrix. 

Figure 9 illustrates a block diagram of an embodiment 
of the invention which does not include a device selector. 

10 DESCRIPTION OF THE INVENTION 

This invention will be described by reference to two 
types of ISP logic devices, both of which are manufactured 
by the assignee of this application, Lattice Semiconductor 
Corporation. 

15 The first of these devices is the ispGAL22Vl0, which 

has four programming pins: Mode, SCLK (Serial Clock), SDI 
(Serial Data In) , and SDO (Serial Data Out) . The device 
is placed in the programming mode by asserting the Mode 
signal high. Thereafter, the programming operation is 

20 controlled by the Mode and SDI pins. The structure and 
operation of this device are outlined below and are fully 
described in the ispGAL22V10 Programmer's Guide, available 
from Lattice Semiconductor Corporation, which is 
incorporated herein by reference. 

25 The second device is the Lattice ispLSI. This device 

is programmed by using five pins, designated: ispEN (isp 
Enable), Mode, SCLK, SCI and SCO. This device is placed 
in the programming mode by asserting the ispEN pin low, 
which converts the other four pins from their normal 

30 functions to the programming mode. Thereafter, the 

programming is controlled by the Mode and SDI pins. The 
structure and operation of this device are outlined below 
and are fully described in the ispLSI Family Programming 
Spec, also available from Lattice Semiconductor 

35 Corporation and incorporated herein by reference. 

This invention will be described with reference to 
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six programmable logic devices. ISP devices 1, 2 and 3 
are ispGAL22V10s and are therefore programmed using four 
pins, and ISP devices 4, 5 and 6 are ispLSIs and therefore 
are programmed using ^five pins. 
5 Figure 1 illustrates an embodiment in which the 

device selector is a demultiplexer. A programming command 
generator 10 provides all of the signals necessary to 
program ISP devices 1-6 on lines designated Node, SCLK, 
SDI, SDO and ispEN. Programming command generator 10 may, 

10 for example, be an IBM PC. A program suitable for 

programming command generator 10 is set forth at pp. 4-33 
to 4-39 of the Lattice pLSI and ispLSI Data Book and 
Handbook (1992) , available from Lattice Semiconductor 
Corp., which is incorporated herein by reference in its 

15 entirety. Programming command generator 10 is connected 
to a demultiplexer 11 via a latch 12, which holds a 3 -bit 
word designating which of ISP devices 1-6 is to be 
addressed. Demultiplexer 11 contains a decoder 13 having 
six outputs which control respective switches 14A-14F. 

20 The Mode output of programming command generator 10 

connects to one side of switches 14A-14C which in turn run 
to ISP devices 1-3 . The ispEN output of programming 
command generator 10 is connected to one side of switches 

14D-14F which in turn run to devices 4-6. 

■t 

25 If, for example, ISP device 1 is to be addressed, 

programming command generator 10 outputs a 001 to latch 
12, and decoder 13 generates an output closing switch 14A, 
which connects the Mode line to ISP device 1. When the 
programming of ISP device 1 has been completed, switch 14 A 

30 is opened. If ISP device 4 is to be addressed, 

programming command generator 10 outputs a 100 to latch 
12, and decoder 13 generates an output closing switch 14D, 
which connects the ispEN line to ISP device 4. When the 
programming of ISP device 4 has been completed, switch 14D 

35 is opened. Program command generator cannot communicate 
with those of ISP devices 1-6 which correspond to any of 
switches 14A-14F that are open, and thus they do not 
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recognize the programming command. 

The structure and operation of ISP devices 1-3 will 
be illustrated by reference to Figures 2 and 3. Figure 3 
illustrates a block- diagram of the internal interface to 
5 the ISP pins and the functional units involved in the 
programming operation. The programming operation is 
controlled by an instruction-based state machine 200 which 
is illustrated in Figure 2. State machine 200 includes 
three states 201, 202 and 203, corresponding respectively 

10 to the idle, shift and execute states. Timing of state 
machine 200 is provided by the clock signal on the SCLK 
pin. The state of state machine 200 is determined by the. 
signals on the Mode and SDI pins, and every state change 
is effective at the next clock pulse after a change in the 

15 Mode and SDI inputs. When the ISP device is functioning, 
state machine 200 stays locked in the idle state 201, 
which is unlocked when a high logic signal is received at 
the mode pin. 

During the in-system programming mode, idle state 201 
20 can be entered at any time from any state after one clock 
pulse by bringing the signal on the Mode pin to a logic 
high and the signal on the SDI pin to a logic low. A 
transition from the idle state 201 to the shift state 202, 
from the shift state to the execute state 203, or from the 
25 execute state 203 back to the shift state 202 can be 

accomplished by bringing both the Mode and the SDI pins to 
a logic high. When the Mode pin is at a logic low, the 
SDI pin is a data input pin, and the current state is 
held. 

30 When the idle state 201 is entered, an 8-bit 

identification is automatically loaded into an ID register 
301. The 8-bit identification specifies such parametric 
values as the number of logic blocks on the chip, the 
number of I/O pins available, etc. and is "hard wired" 

35 into the device. Then the Mode pin goes to a logic low, 
and seven clock pulses are applied to the SCLK pin to 
shift the identification in ID register 301 out the SDO 
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pin to programming command generator 10 (the least 
significant bit of the identification already appears on 
the SDO pin) . If programming command generator 10 
recognizes the identification, communication is 
5 established with the ISP device. 

As mentioned above, the shift state 202 is entered 
from the idle state 201 by bringing both the Mode and the 
SDI pins to a logic high. In the shift state 202, a 5-bit 
command is shifted serially into the ISP device via the 

10 SDI line. The command may be to erase data in the ISP 
device, send programming data to the ISP device, program 
the ISP device according to the data sent, extract 
programming data from the ISP device, or test the ISP 
device. Execution of the command is effected by bringing 

15 state machine 200 to the execute state 203, which is 

entered from the shift state 202 by bringing both the Mode 
and SDI pins to a logic high. Using 5-bit commands, 32 
commands can be defined. The commands for device 4 are 
shown in Appendix A. 

20 In the execute state 203, the command stored in the 

ISP device is executed. If the instruction is to load 
programming data into a data register 302 (i.e., the 
command "DATASHFT") , for example, the appropriate number 
of bits are shifted into data register 302 from the SDI 

25 pin after the Mode pin goes to a logic low, while the same 
number of bits in data register 302 are shifted out the 
SDO pin back to programming command generator 10. After 
the programming data have been shifted into register 302, 
a 5-bit command is issued to the ISP device by programming 

30 command generator 10 to transfer the programming data to 
row address 00 in a memory array 303. Array 303 contains 
a number of memory locations which correspond to 
programmable connections in the ISP device. After the 
data have been programmed to address 00, new programming 

35 data are sequentially shifted into register 302 and 

transferred to row address 01 of array 303. This process 
continues until all of addresses 00 through 44 are filled. 
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Next, state machine 200 is stepped back to the command 
state 202 and the command to program the ISP device 
according to the data stored in array 303 is issued by 
programming command generator 10. The structure of 

5 ISP device 4 is illustrated in Figure 4. State machine 
400 is substantially identical to state machine 200 shown 
in Figure 2. State machine 400 is activated when the 
ispEN is driven low, and its transitions from one state to 
another are controlled by the Node and SDI pins. 

10 Initially state machine 400 is instructed to load into an 
ID register 401 an 8-bit identification which is then 
shifted out via the SDO line to programming command 
generator 10. If programming command generator 10 
recognizes the identification, communication is 

15 established with ISP device 4. Programming command 

generator 10 then commands state machine 400 to shift the 
programming data into a data register 402 via the SDI 
line. State machine 400 is then commanded to shift row 
selection data into a row register 404. In Figure 4, row 

20 0 is selected. The programming data are then transferred 
from data register 402 to row 0 in a programmable array 
403. This process is repeated until all of rows 0 through 
107 are filled with programming data. The programmable 
connections in ISP device 4 are then programmed in 

25 accordance with the data stored in array 403* 

Referring again to Figure 1, it will be noticed that 
the SCLK, SDI and SDO outputs of programming command 
generator 10 are connected in common to ISP devices 1-3 , 
while the Mode output is connected to ISP devices 1-3 via 

30 demultiplexer 11. The Mode, SCLK, SDI and SDO outputs of 
programming command generator 10 are connected in common 
to ISP devices 4-6, while the ispEN output is connected to 
ISP devices 4-6 via demultiplexer 11. As noted above, the 
respective state machines in ISP devices 1-3 are activated 

35 via the Mode pin, and the respective state machines in ISP 
devices 4-6 are activated via the ispEN pin. 

In the embodiment of Figure 5, a state machine- 
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controlled demultiplexer 50 is connected between 
programming command generator 10 and ISP devices 1-6. 
State machine-controlled demultiplexer 50 contains a state 
machine 51, a counter 52, a decoder 53 and switches 54A- 
5 54F. The ispEN output of programming command generator 10 
is connected to an input of state machine 50 and to one 
side of switches 54D-54F. The Mode output of programming 
command generator 10 is connected to another input of 
state machine 50 and to one side of switches 54A-54C. The 

10 SDI output of programming command generator 50 is 

connected to another input of state machine 50. Clock 
pulses are provided to state machine 50 and counter 52 via 
the SCLK output of programming command generator 10. 

State machine 51 and counter 52 may advantageously 

15 reside in a Lattice GAL6001, the programming and structure 
of which are described in Appendix B and at pp. 2-147 to 
2-161 of the Lattice GAL Data Book (1992) , available from 
Lattice Semiconductor Corporation and incorporated herein 
by reference. The control signals for state machine 51 

20 are Mode and SDI. Each GAL6001 device can support 7 ISP 
devices, since it includes a 3 -bit counter. The 3 -bit 
counters of several GAL6001 devices may be cascaded 
together to support as many ISP devices as required, as 
illustrated on page 17 of Appendix B. 

25 Figure 6 illustrates a flow chart for state machine 

51, which includes fourteen "states". Movement from one 
state to the next is controlled by the output of the SDI 
and Mode lines, and occurs with the clock pulses on the 
SCLK line. Since the SDI line is connected in common to 

30 state machine 51 as well as ISP devices 1-6, it is 

important to avoid issuing instructions to state machine 
51 that would prompt any unwanted actions to be taken by 
ISP devices 1-6. This concern is accommodated by using 
the "no operation" command "00000" as a "wake-up" command 

35 for state machine 51 (see Appendix A) . 

State machine 51 is activated by bringing the IspEN 
line to a logic low, which places state machine 51 in 
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state 0. The SDI and Mode lines are then brought to a 
logic high to move state machine 51 to state 1. This 
moves state machines 200 in ISP devices 103 and state 
machines 400 inrlSP devices 4-6 to the "shift" state 202 
5 (see Fig. 2). Thereafter, the SDI line is brought to a 
logic low for five consecutive clock pulses, bringing 
state machine 51 to state 6. ISP devices 1-6 interpret 
this as a "no operation" command 00000 while it serves as 
a "wake-up" command for state machine 51. 

10 The SDI and Mode lines are then brought to a logic 

high, bringing state machine 51 to state 7 and the state 
machines in ISP devices 1-6 to the "execute" state 203. 
When the SDI and Mode lines are both brought low, state 
machine 51 moves to state 8, while the state machines in 

15 ISP devices 1-6 execute the command. Since the command 
was "no operation", however, no action is taken as a 
result of this command. The SDI line is then brought high 
and the Mode line is brought low, moving state machine 51 
to state 9, and moving the state machines in ISP devices 

20 1-6 from the "execute" state to the "idle" state. This 
completes the "wake-up" cycle for state machine 51, and 
results in the state machines in ISP devices 1-6 being in 
the "idle" state. These state machines will remain in the 
"idle" state so long as a logic high does not appear on 

25 both the SDI and Mode lines. 

The SDI and Mode lines are then both brought low, 
which resets counter 52 to zero. If the SDI and Mode 
lines remain low, state machine 51 proceeds to state 11. 
The Mode line is then brought to a logic high, and remains 

30 in this condition as programming command generator 10 
delivers a number of clock pulses representative of the 
ISP device to be selected. Each of these clock pulses 
causes counter 52 to advance one binary word. For 
example, if ISP device 5 is to be selected, five clock 

35 pulses would be delivered to counter 52 leaving it in a 
"101" state. The binary word in counter 52 is reflected 
at all times in decoder 53, so that switches 54A, 54B, 
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etc. are closed in succession as counter 52 steps forward. 
When the desired number is reached (i.e., the desired one 
of switches 54A-54F is closed) the SDI line is brought to 
a logic high and state machine 51 moves to state 12. This 
5 terminates the clocking of counter 52 and leaves the 
desired switch closed. 

States 13 and 14 are optional features that are not 
required for programming the ISP devices. The use of 
state 13 allows the user to receive a visual reading of 

10 which ISP device has been selected. When state machine 51 
arrives at state 11, the Mode line is brought low, moving 
state machine 51 to state 13. The SDI line is then 
brought low and the Mode line is brought high and counter 
52 is pulsed as described above. At the same time, the 

15 user is given a visual indication of which device has been 
selected. If the visual indication indicates that the 
correct device has been selected, both the SDI and Mode 
lines are brought high, causing the device to be enabled. 
Otherwise, if the Mode line is brought low, the device 

20 remains disabled. 

State 14 is used in the situation where more than 
seven ISP devices are being programmed. As noted above, 
since counter 52 is a 3 -bit counter this requires that at 
least one additional counter be cascaded with counter 52. 

25 In this configuration, when state machine 51 reaches a 
"111" the next clock pulse would drive the second counter 
to a M 001 M . Each time a counter fills up, a »l" appears 
on the line connecting it with the next cascaded counter, 
and in the case of the last counter on the SDO line. When 

30 state machine 51 is moved to state 14, programming command 
generator 10 counts the pulses delivered on the SCLK line 
while monitoring the SDO line. When a "1" appears on the 
SDO line, programming command generator 10 can determine 
the number of counters cascaded by dividing the number of 

35 pulses delivered by seven. This enables the user to 
determine how many counters are cascaded together. 
Figure 7 shows an embodiment including switch 
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matrixes 70 and 71. Latch 12 and decoder 13 are identical 
to the similarly numbered components shown in Figure 1. 
Three outputs of decoder 12 control switch groups in 
matrix 70, which connect the Mode, SCLK, SDI and SDO 
5 outputs to ISP devices 1-3, respectively. The remaining 
three outputs of decoder 13 control switch groups in 
switch matrix 71, and connect the Mode, SCLK, SDI f SDO 
and ispEN to ISP devices 4-6, respectively. As shown in 
Figure 7, if the numeral 001 is delivered to latch 12, 

10 decoder 13 will close the switches connecting programming 
command generator 10 to ISP device 1. ISP Device 1 is 
then programmed as described above. Similarly, ISP 
devices 2-6 may be connected to programming command 
generator 10 and programmed. 

15 Figure 8 illustrates yet another embodiment which 

includes a state machine controlled switch matrix 80. 
State machine 51, counter 52 and decoder 53 are identical 
to the similarly numbered components shown in Figure 5. 
These devices function together in the same manner 

20 described above in connection with Figure 5 to close the 
desired group of switches in switch matrix 80, thereby 
connecting the required output lines from programming 
command generator 10 to a desired one of ISP devices 1-6. 
Figure 9 illustrates another embodiment which omits 

25 the device selector. ISP devices 4-6 are shown connected 
to program command generator 10. Each of ISP devices 4-6 
has a different 8-bit identification, the identification 
being "0000001" for ISP device 4, "00000010" for ISP 
device 5, and "00000011" for ISP device 6. Program 

30 command generator 10 drives the IspEN low, which results 
in the identification being loaded into the ID register 
401 in each device. 

Suppose ISP device 4 is to be programmed. 
Programming command generator 10 shifts the identification 

35 of ISP device 4 ("00000001") into the ID register 401 in 
each of the devices. A comparison means in each device 
compares the identification in ID register 401 with the 
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permanently stored identification in the device, and as a 
result a match occurs only in ISP device 4. Therefore, 
communication is established only with ISP device 4 for 
data transfer from programming command generator 10, and 
5 ISP devices 5 and 6 are not activated for programming. 
Programming command generator 10 then shifts the 
programming data into the data register 402 and the row 
address information into row register 404 of ISP device 4. 
Programming command generator 10 then drives the Mode pin 

10 high and the SDI pin low and pulses the SCLK pin. This 
loads the internally stored identification of each device 
into its respective ID register 401. 

This process is then repeated except that the 
identification for ISP device 5 is shifted out of 

15 programming command generator 10 and programming data for 
one row are entered into ISP device 5. Similarly, the 
identification for ISP device 6 is entered into ID 
registers 401, and the programming data for one row are 
entered into ISP device 6. Programming command generator 

20 10 then drives the Mode pin high and the SDI pin low and 
pulses the SCLK pin. This loads the internally stored 
identification of each device into its respective register 
401. Programming command generator 10 then sends out the 
programming command. Since at the end of each entry of a 

25 row of programming data the internally stored 
identification is automatically loaded into the 
corresponding ID register 401, when the programming 
command is issued there is a match between the 
identification stored in ID register 401 and the 

30 permanently stored identification in each of ISP devices 
4-6, and the command is executed for the data held in 
register 402 in each device. This process is continued 
until the respective programmable arrays 403 in devices 
4-6 are completely programmed. 

35 The embodiments described above have various 

advantages and disadvantages. The system which includes a 
demultiplexer (Fig. 1) uses a minimal traces on a circuit 
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board and can support any mix of ISP devices. However, it 
does require the addition of a demultiplexer and 
additional trace circuitry is required to connect 
programming command generator 10 with latch 12. 
5 The system which includes a state machine-controlled 

multiplexor (Fig. 5) requires minimal traces on a circuit 
board and can also support any mix of ISP devices. No 
additional traces are required to connect programming 
command generator 10 to state machine-controlled 

10 demultiplexer 50 , and the programming time is minimized by 
programming all of the ISP devices simultaneously. 
However, this system requires a fairly complex IC for the 
state machine-controlled multiplexor. 

The embodiments which include a switch matrix (Figs. 

15 7 and 8) require a greater number of traces on a printed 
circuit board. 

The embodiment shown in Figure 9 requires minimal 
traces on a circuit board, and no additional component 
such as a multiplexor is required. Moreover, programming 

20 time is minimized because all of the ISP devices can be 
programmed simultaneously. However, none of the ISP 
devices may have exactly the same identity. 

The foregoing embodiments are intended to be 
illustrative only and not limiting. Additional 

25 embodiments will be apparent to those skilled in the art. 
For example, the embodiments shown in Figure 9 can be 
combined with the other embodiments to program a group of 
ISP devices. All such additional embodiments are included 
within the broad scope of this invention, which is defined 

30 in the following claims. 
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0. NOP 

1 . ADDSHFT 
5 2. DATASHFT 



APPENDIX ft 

Operation 
No operation 
Address register shift 
Data register shift 



Code 
00000 
00001 
00010 



3. GBE 



4. 

10 

5. 
6. 
15 7. 



PIABE 
ARRBE 
ARCHBE 
PROGEVEN 



8. PROGODD 



20 



9. 
10. 



SFPRG 



Global bulk erase 
Erase pia, array, architecture and 
security cells 

PIA bulk erase 
Erase pia cells 

Array bulk erase 
Erase array cells 

Architecture bulk erase 
Erase architecture cells 

Program even columns 
Program even columns of array, 
pia and architecture cells at 
the rows selected by Address SR 

Program odd columns 
Program odd columns of array, 
pia and architecture cells at 
the rows selected by Address SR 

Program security cell 



25 



VERIFYEVEN Verify even columns programmed 
cells 

Verify even columns of array, pia 
and architecture programmed cells. 
Only one row can be selected for 
each verification 



30 11. VERIFYODD 



00011 

00100 
00101 
00110 
00111 

01000 

01001 
01010 



35 



12. 
13, 
14. 



GLCPRELD 

IOPRELD 

FLOWTHRU 



Verify odd columns programmed 01011 
cells 

Verify odd columns of array, pia 
and architecture programmed cells. 
Only one row can be selected for each 
verification 

Preload GLB registers 

Preload I/O Cell registers 



40 15. PROGESR 



Flow through 

SDI flow through to SDO 

Program ESR 

Address SR is automatically 
cleared to 0 



01100 
01101 
OHIO 

01111 
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16. ERAALL 



17, VERESR 



18. VEREVENH 



10 



19. VERODDH 



15 



20. NOP 



Erase all 10000 
Erase pia, array, architecture, 
ES and security cells 

Verify ESR 10001 
Address SR is automatically 
cleared to 0 

Verify even columns erased cells 10010 
Verify even columns pia, array and 
architecture erased cells. Only 
one row can be selected for each 
verification 

Verify odd columns erased cells 10011 
Verify odd columns pia, array and 
architecture erased cells. Only 
one row can be selected for each 
verification 

No operation 10100 



20 31. INIT 



Initialize 



11111 
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APPENDIX B 

Programming and Connection of Lattice GAL 6001 

Pages X to 6; 

ABEL high level language design file to perform 
5 the logic function represented by the state 

machine shown in Fig* 6. 

Pages 7 to jl; 

ABEL document file generated by ABEL compiler 
available from Data I/O Corporation. 

10 Pages 12 to 16; 

JEDEC file used to implement the above-noted 
logic function. 

Page 17: 

Connections required to cascade two GAL 6001 
15 devices together to support more than seven ISP 

devices . 
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isphw60 



DEVICE 



'f6001' 



control inputs 

OCLK 
MODE 
SDIN 
ISPEN 
CAI 

M_XSP0 
M_ISP1 
M_ISP2 
M_ISP3 
MJESP4 
M_ISP5 
M_ISP6 
LOOP IN 



pin 13 ; 

pin 1 

pin 2 

pin 3 

pin 4 

pin 5 ; 

pin 6 ; 

pin 7 ; 

pin 8 ; 

pin 9 ; 

pin 10; 

pin 11; 

pin 23; 



outputs 



ISPENO 


pin 


14; 


ISPEN1 


pin 


15; 


ISPEN2 


pin 


16; 


ISP EN 3 


pin 


17; 


ISP EN 4 


pin 


18; 


ISP EN 5 


pin 


19; 


ISP EN 6 


pin 


20; 


PROGEN 


pin 


21; 


CAO 


pin 


22; 



state registers 



STO 


node 


26 




ST1 


node 


27 




ST2 


node 


28 




ST3 


node 


29 




T REGO 


node 


31 


; 


T REG1 


node 


32 


r 


T_REG2 


node 


33 




SHFT 


node 


30; 





ISPENO, ISPEN1 / ISPEN2 , ISPEN3 

ISP EN 4, ISP EN 5 , ISPEN 6 

CAO 

T_REG0,T REG1,T_REG2 
PROGEN ~ 



ISTYPE 'COM'; 
ISTYPE 'COM'; 

ISTYPE 'REG G, INVERT, POS'; 
ISTYPE ' REGJ3, BUFFER, POS'; 
ISTYPE-/ REG G, INVERT, NEG' ; 



Simulation Symbol Definitions 
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n State Bit Assignments 

P STATES - {ST3. .STO); 
w Device Enable Counter 

DCOUNT = [TJIEG2,T_REG1,T_REG0J; 

EQUATIONS 

P STATES . CLK=OCLK; 
DCOUNT . CLK=OCLK; 
CAO.CLK=OCLK; 
PROGEN . CLK^OCLK; 

LOOP_IN.OE « 0; 

ISPENO - (M_ISP0) ; 



ISPEN1 » (M_ISP1) ; 

ISPENl.OE = UISPEN fi !T_REG2 fi TJREG1 6 ! T_jREG0 £ ! PROGEN. FB) ; 
ISPEN2 - (M_ISP2) ; 

ISPEN2.0E - (IISPEN fi I T_REG2 6 T_REG1 fi TJREGO fi ! PROGEN. FB) ; 
ISPEN3 - (M_ISP3) ; 

ISPEN3.0E « ('ISPEN fi T__REG2 fi !T_REG1 6 I TJREGO fi ! PROGEN. FB) ; 
ISP EN 4 - (M_ISP4) ; 

ISPEN4.0E = (IISPEN fi T_REG2 6 ! T_jREGl £ TJREGO fi ! PROGEN. FB) ; 
ISP EN 5 * <M_ISP5) ; 

ISPEN5.0E = (!ISPEN fi T_REG2 fi TREG1 & ! T_REG0 £ ! PROGEN. FB) ; 
ISP EN 6 = (M_ISP6) ; 

ISPEN6.0E - (IISPEN 6 TJU2G2 & T_REG1 & TJREGO fi IPROGEN.FB); 
" Internal Counter Bit Equations 



ISPENO. OE » (IISPEN & 



!T_REG2 fi »T_REG1 & T_REG0 & ! PROGEN. FB) ; 




# (ESTATES— 10) 

# ISPEN) ; 



ISHFT; 




ISHFT; 



T_REG0 

#~(PSTATES«-10) 
# ISPEN) ; 



T_REG2.D - !T_RBG2 & I (P STATE S-=10) & CAO & IISPEN & 
T_R£G2.CE » ((PSTATES— 11) & iMODE & SDIN £ ICAI £ 



ISHFT; 



T_REG0 £ T_REG1 

♦ (PSTATBS*«10) 

# ISPEN) ; 



CAO.AR - ISPEN; 



" State Machine Definition For isp MUX states 
STATE JDIAGRAM PSTATES 



STATE 0: if (MODE £ SDIN 

£ IISPEN) then 1 ; 
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else o ; 

STATE 1: if (MODE £ ! SDIN 

& !ISPEN) then 2 ; 
else o ; 

STATE 2: if (MODE & ! SDIN 

£ !ISPEN) t^en 3 ; 
else o ; 

STATE 3: if (MODE £ ! SDIN 

£ IISPEN) tr->n 4 ; 
else o ; 

STATE 4: if (MODE £ !SDIN 

£ !ISPEN) then 5 ; 
else 0 ; 

STATE 5: if (MODE £ !SDIN 

6 IISPEN) then 6 ; 
else o ; 

STATE 6: if (MODE & SDIN 

fi IISPEN) then 7 ; 
else o ; 

STATE 7: if ( IMODE £ ISDIN 

fi IISPEN) then 8 ; 
else o ; 

STATE 8: if (MODE £ ISDIN 

& !ISPEN) then 9 ; 
else o . 

STATE 9: PROGEN.CE=l; 

CAO.CE-1; 
DCOUNT.CE-1; 

if ( !MODE £ !SDIN 

& IISPEN) then 10 with CAO.D-0; 

DCOUNT.D»0; 
PROGEN.D-0; 

else o ; 

STATE 10: SHFT.CE-1; 

if ( !MODE £ ISDIN 

fi IISPEN) then 11; 
else if ( IMODE £ SDIN 

fi IISPEN) then 14 with SHFT.D-1; 
else 0; 

STATE 11: CAO.CE- (DCOONT~7) £ IMODE £ SDIN £ IISPEN; 

SHFT.CE-1; 
if (IMODE fi SDIN 

£ IISPEN) then 11 with CAO . D- (DCO0NT— 7) ; 
else if (MODE & ISDIN 

£ IISPEN) then 13 with SHFT.D-1; 
else if (IMODE £ ISDIN 

£ IISPEN) then 13 with SHFT.D-1; 
else if (MODE £ SDIN 

£ IISPEN) then 12; 

STATE 12: PROGEN.CE-1; 

GOTO 0 with PROGEN.D=CAO; 

STATE 13: CAO. CE- ( IMODE £ SDIN £ IISPEN); 
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PROGE1 JE=1; 

DCOUNT.CE~(!MODE £ SDIN 4 IISPEN); 

SHFT ,CE=1; 

if ( ! MODE £ SDIN 

£ JISPEN) then 13 with CAO . D— I T_REG0 . Q £ SHFT; 

T_REG0.D=T_REG1.Q £ SHFT; 

T_REG1 . D=T_R£G2 . Q £ SHFT; 

T_REG2.D-LOOP_IN £ SHFT; 

SHFT . D a l * 

else if (MODE £ SDIN 

£ ! ISPEN) then 0 with PROGEN.D=l; 

SHFT.D-0; 

else 0 with PROGEN.D-0; 

SHFT.D-0; 

STATE 14: CAO . CE= ( ! MODE £ SDIN £ !ISPEN); 

DCOUNT.CE-(!MODE £ SDIN & ! ISPEN) ; 

SHFT.CE-1; 

if ( ! MODE £ SDIN 

£ !ISPEN) then 14 with CAO.D=!T_REG0.Q £ SHFT; 

T_R£G0.D=T_REG1.Q £ SHFT; 
T REG1 . D=T_REG2 . Q £ SHFT; 
T~REG2.D-!CAI £ SHFT; 
else 0 with SHFT.D=0; 



TEST_VECTORS 

( [OCLK, ISPEN, MODE, SDIN, CAI, LOOP_IN, M_ISP0, M_ISP1, M_ISP2 , M_ISP3, M_ISP4 , MJCSP5, M_ISP 
[ P STATES, DCOUNT, CAO, ISPENO, ISPEN1, ISPEN2, ISPEN3, ISPEN 4, ISPEN5, ISPE1 



- ISPENO ENABLE CHECK 



0, 


i. 


o, 


o. 


o, 


o, 


0, 




0, 


o, 


Or 


Or 


0] 


-> 


[ o, 


Or 


H, 


Zr 


Zr 


Zr 


Zr 


z, 


Zr 


Zr 


HI; 


c, 


o, 


X, 


1, 


0, 


0, 


0, 


Of 


o, 


o, 


o, 


0, 


0] 


-> 


[ lr 


Or 


Br 


z, 


Zr 


Zf 


Zr 


z, 


2, 


Zr 


H]; 


c, 


0, 


1, 


o, 


o, 


0, 


0, 


o, 


0, 


0, 


o, 


Or 


0] 


-> 


[ 2, 


Or 


Hr 


Zr 


Zr 


Zf 


Zr 


z, 


Zr 


Zr 


H); 


c. 


0, 


1/ 


o, 


0, 


o, 


0, 


o, 


o, 


o. 


o, 


o, 


0] 


-> 


C 3r 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zf 


Zr 


Zr 


HI; 


c, 


0, 


1/ 


0, 


0, 


o, 


o, 


o, 


o, 


o, 


Or 


o, 


0] 


-> 


t 4, 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


z, 


Zr 


Zr 


H); 


c. 


0, 


1, 


0, 


0, 


0, 


0, 


o, 


0, 


0, 


o, 


o, 


0] 


-> 


[ 5, 


Or 


H, 


z. 


Zr 


z, 


Zr 


z, 


z, 


Zr 


H]; 


c, 


o, 


1, 


o, 


o. 


0, 


0, 


o, 


0, 


o, 


o, 


Or 


0) 


-> 


[ 6, 


o, 


Hr 


Zr 


Zr 


Zr 


Zr 


z, 


Zr 


Zr 


HI; 


c, 


o. 


X, 


X, 


0, 


0, 


0, 


0, 


0, 


o, 




o, 


0] 


-> 


[ 7, 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


HI; 


c» 


o, 


o, 


o, 


o, 


o, 


o, 


o. 


o, 


_ av 

Or 


o, 


Or 


0] 


-> 


[ 8, 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


H); 


c. 


o, 


X, 


0, 


o, 


0, 


o, 


0, 


o. 


o, 


Or 


Or 


0] 


-> 


[ 9r 


Or 


B, 


Zr 


Zr 


Zr 


Zr 


z, 


Zr 


Zr 


HI; 


c, 


o. 


o, 


o. 


o, 


0, 


0, 


o, 


o, 


Or 


Or 


0, 


0] 


-> 


[10, 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


HI; 


c, 


o, 


o. 


X, 


o, 


o, 


o, 


o, 


o, 


Or 


Or 


Or 


0] 


-> 


[llr 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


H); 


c. 


o, 


o, 


1, 


o, 


o, 


o, 


o, 


o, 


Or 


Or 


Or 


0] 


-> 


[Hr 


lr 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


H]; 


c. 


o, 


1, 


1, 


o, 


o, 


o, 


o, 


o. 


Or 


Or 


0, 


0] 


-> 


[12, 


lr 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


H); 


c, 


0, 


0, 


1, 


o, 


0, 


o, 


0, 


o, 


Or 


Or 


0, 


0] 


-> 


: o f 


lr 


H, 


Lr 


Zr 


Zr 


Zr 


■z, 


Zr 


Zr 


L) ; 


c, 


0, 


1, 


1, 


o, 


0, 


0, 


0/ 


0, 


Or 


o, 


o, 


0] 


-> 


[ lr 


lr 


H, 


Lr 


Z f 


Zr 


z, 


Zr 


z, 


Zr 


L] ; 


c, 


o, 


1, 


o, 


o, 


o, 


0, 


0, 


o, 


Or 


o, 


o, 


0] 


-> 


I 2r 


lr 


Hr 


Lr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


LI; 


c, 


o, 


1, 


o, 


o, 


0, 


0, 


o, 


0, 


0, 


Or 


Or 


0] 


-> 


[ 3 r 


lr 


Hr 


Lr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


L); 


c. 


o, 


1, 


0, 


0, 


o, 


o, 


o. 


0, 


Or 


Or 


Or 


0] 


-> 


[ 4, 


lr 


Hr 


L, 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


L); 


c, 


0, 


1, 


o, 


o. 


o, 


0, 


o. 


o, 


0, 


o, 


0, 


0] 


-> 


: 5, 


lr 


H, 


L, 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


LI; 


c, 


o. 


X, 


o, 


o, 


o. 


o, 


o, 


o, 


Or 


o, 


Or 


0] 


-> 


: € r 


lr 


Hr 


Lr 


Zr 


Zr 


Zr 


Zr 


Zr 


z, 


L); 


c, 


o, 


1, 


x, 


o, 


o, 


o, 


o, 


o, 


Or 


Or 


o, 


0] 


-> 


[ 7 r 


lr 


Hr 


Lr 


Zr 


Zr 


z, 


Zr 


Zr 


Zr 


L]; 


c, 


o, 


0, 


0, 


o, 


o, 


0, 


0, 


o, 


Or 


o, 


o. 


0] 


-> 


[ 8 r 


lr 


Hr 


Lr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Ll; 


c, 


o, 


1, 


o, 


o, 


o, 


0, 


o, 


o, 


Or 


Or 


Or 


0] 


-> 


[ 9r 


lr 


Hr 


L, 


Zr 


z, 


Zr 


Zr 


Zr 


Zr 


LI; 


c. 


o, 


o, 


0, 


o, 


o, 


0, 


0, 


0, 


0, 


o f 


Or 


0] 


-> 


[10, 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


H); 


CARRY 


DDT 


CHECK 










































c, 


0, 


0, 


x, 


o, 


o. 


o, 


o, 


0, 


Or 


o, 


Or 


0] 


-> 


[llr 


0/ 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


z, 


Zr 


H]; 


c, 


0, 


0, 


x, 


o, 


0, 


0, 


0, 


0, 


Or 


Or 


Or 


0) 


-> 


[Hr 


lr 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Z r 


HI; 


c. 


o. 


o, 


x, 


o, 


o, 


o, 


o, 


o, 


Or 


Or 


Or 


0] 


-> 


[Hr 


2, 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


HI; 


c, 


o, 


0, 


x. 


0, 


o, 


o, 


0, 


0, 


Or 


Or 


Or 


0] 


-> 


[Hr 


3, 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


HJ; 


c, 


0, 


o, 


x, 


o, 


o, 


0, 


o, 


o, 


o, 


Or 


0, 


0] 


-> 


[Hr 


4r 


Hr 


Zr 


z, 


Zr 


Zr 


Zr 


Zr 


Zr 


HI; 


c, 


0, 


o, 


x, 


o, 


o, 


o. 


o, 


0, 


Or 


o, 


o, 


0] 


-> 


[Hr 


5r 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


HI; 


: c, 


o, 


0, 


x, 


0, 


o, 


0, 


o, 


0, 


Or 


o, 


o, 


03 


-> 


[Hr 


6, 


Hr 


z, 


Z r 


Zr 


Zr 


Zr 


Zr 


Zr 


HJ; 


: c, 


o, 


o, 


x, 


0, 


0, 


o, 


o, 


0, 


Or 


o, 


o, 


0] 


-> 


[llr 


7r 


Hr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


Zr 


HJ; 
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[ c, 


0 


r Of 


If 


Of 


Of 




Of 


0, 


Of 


Of 


Of 


0]->[ll, 


0, 




2, 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


H), 


[ c, 


0 


f If 


If 


Of 


Of 


Of 


Of 


0, 


Of 


Of 


Of 


01->tl2, 


Of 


Lf 




Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


H), 


C C, 


0 


r Of 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0]->[ Of 


Of 


Lf 




Zr 


Zf 


Zf 


Zf 


z, 


Zf 


H] 


t c, 


0 


r If 


If 


Of 


Of 


Of 


o, 


Of 


Of 


Of 


Of 


01->[ If 


Of 


Lf 




Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


H) 


[ c, 


0 


r If 


Of 


o, 


Of 


Of 


Of 


Of 


Of 


Of 


0, 


0)->[ 2, 


Of 


l*f 


z, 


Zf 


Zf 


Zf 


Zf 


z, 


Zf 


HJ 


[ c. 


0 


r If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0, 


Of 


0)->[ 3, 


Of 


Lf 


Z, 


Zr 


Zf 


Zf 


Zf 


Zf 


Zf 


H] i 


[ c, 


0 


r If 


Of 


Of 


Of 


Of 


0, 


Of 


0/ 


o, 


Of 


0)->( 4, 


Of 


if 


Zf 


Zr 


Zf 


Zf 


Zf 


Zf 


Zf 


HJ, 


[ c, 


0 


r 1, 


o, 


Or 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0]->[ 5, 


Of 


Lf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


HJ, 


t c, 


0 


r If 


0, 


Of 


Of 


Of 


0, 


Of 


0, 


Of 


Of 


0)->[ 6, 


Of 


Lf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


H), 


[ c, 


0, 


r 1/ 


If 


0, 


Of 


Of 


Of 


Of 


Of 


Of 


o, 


0]->[ 7, 


Of 


Lf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


HJ, 


[ 0 r 


0 


r 0, 


Of 


Of 


Of 


Of 


Of 


0, 


Of 


Of 


Of 


0]->[ 8, 


Of 


Lf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


HJ; 


i c, 
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r If 


Of 


Of 


Of 


o, 


Of 


Of 


Of 


Of 


Of 


0]->[ 9, 
0)->[10f 


Of 
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Zf 
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Zf 
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Zf 


HJ; 


[ c, 


o, 


r Of 


o, 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 
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Of 


Of 


Of 


o, 


Of 


Of 


0)->(llf 


7, 


Hf 


Zf 


Zf 


z, 


Zf 


Zf 


Zf 


Zf 


HJ; 


[ c, 


o, 


If 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


o, 


0}->[12f 


7, 


Hf 


Zf 


Zr 


Zf 


Zf 


Zf 


Zf 


Zf 


H); 


[ c, 


o, 


Of 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0)->[ Of 


7, 


Hf 


Zf 


Zf 


Zf 


z, 


Zf 


Zf 


L, 


L); 


t c, 


o, 


If 


If 


Of 


Of 


Of 


Of 


Of 


o. 


Of 


Of 


0]->[ If 


7f 


Hf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Lf 


LJ; 


[ c, 


o, 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Or 


o, 


Of 


0]->t 2f 


?r 


Hf 


Zf 


Zr 


Zf 


Zf 


Zf 


z, 


Lf 


L); 


[ c, 


o, 


1/ 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0}->[ 3f 


7f 


Hf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Lf 


L); 


C c, 


o, 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Or 


Of 


0]->[ 4, 


7f 


Hf 


Zf 


Zr 


Zr 


Zf 


Zf 


Zf 


Lr 


LJ; 


i c, 


o, 


1/ 


Of 


Of 


Of 


Of 


Of 


o, 


Of 


Of 


Of 


0]->[ 5, 


7f 


Hf 


Zf 


Zf 


Zr 


Zf 


z, 


Zf 


Lf 


L); 


I c, 


o, 


1. 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0]->[ 6, 


7, 


Hf 


Zf 


Zr 


Zf 


Zr 


Zf 


Zf 


Lf 


LJ; 


[ c, 


o, 


If 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0)->[ 7, 


7, 


Hf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Lf 


LJ; 


I c, 


o, 


Of 


o, 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0!->[ 8f 


7, 


H, 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Lf 


LJ; 


i c, 


o, 


If 


Of 


Of 


Of 


Of 




o, 


Of 


Of 


Of 


0)->[ 9f 
0)->(10, 


7f 


Hf 


Zf 


Zr 


Zf 


Zf 


Zf 


z, 


Lf 


LJ; 


[ c, 


o, 


o, 


Of 


Of 


Of 


Of 


Of" 


Of 


Of 


Of 


Of 


Of 


Hf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


Zr 


HJ; 


DISABLE ISP MUX 




































c o, 


1, 


If 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0]->t Of 


Of 


Hf 


Zf 


Zf 


z. 


Zf 


Zf 


Zf 


Zf 


HJ; 


[ o, 


1, 


If 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0)->[ Of 


Of 


Hf 


Zf 


Zf 


Zf 


z, 


z, 


Zf 


Zf 


HI; 


CHECK 


SERIAL 


SHIFT 


OUT FOR NUMBER 


OF 


MUX 






















[ c, 




if 


If 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0}->[ If 


Of 


Hf 


Zr 


Zf 


Zf 


Zf 


Zf 


Zf 


Zf 


HI; 


[ c, 




If 


Of 


Of 


Of 


Of 


Or 


Or 


Of 


Of 


Of 


0]->[ 2, 


Of 


Hf 


Zf 


Zf 


Zf 


Zf 


z, 


Zf 


Zf 


HJ; 


[ c, 


o, 


1/ 


Of 


Of 


Of 


Of 


Or 


or 


Or 


o, 


Of 


0]->[ 3, 


Of 


Hf 


Zf 


Zr 


Zr 


Zf 


Zf 


z, 


Zf 


HJ; 


t c, 






Of 


Of 


o, 


o, 


Or 


Of 


Or 




Of 


0]->[ 4, 


Or 


H f 


Zr 


Zr 


Zr 


Zf 


Zf 


Zf 


Zf 


HJ; 


[ c, 


o, 


If 


Of 


Of 


Of 


Or 


Or 


Or 


Or 


Or 


Or 


0J->{ 5, 


Of 


Hr 


Zf 


Zf 


Zr 


Zf 


Zf 


Zf 


Zf 


HJ; 


i c, 


o, 


If 


Of 


0, 


Of 


Of 


Or 


Of 


Or 


Or 


Or 


0)->t 6r 


Or 


Hr 


Zr 


2r 


Zr 


2, 


Zr 


Zf 


Zf 


HI? 


I c, 


o, 


1/ 


If 


Of 


o, 


o, 


Or 


Or 


Or 


Of 


Of 


0]->[ 7, 


0, 


Hr 


Zr 


Zf 


Zr 


Zf 


z, 


Zf 


Zf 


HJ; 


c c, 


o, 


0, 


Of 


o, 


Of 


Or 


Or 


Or 


Of 


Or 


Of 


0J->[ 8, 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zf 


Zf 


Zf 


HI; 


{ c, 


o, 


1/ 


Of 


o. 


Of 


Or 


Or 


Or 


Of 


Of 


Of 


0)->[ 9, 


Or 


Hr 


Zf 


Zr 


Zr 


Zr 


z, 


Zf 


Zf 


HJ; 


[ c / 


o, 


Of 


Of 


Of 


Of 


Of 


Or 


Or 


Of 


Or 


Of 


0)->[l0r 


Or 


Hr 


Zr 


Zr 


Zr 


Zf 


z, 


Zf 


Zf 


HJ; 


i c, 


o, 


Of 


If 


Of 


Of 


Or 


Of 


Or 


Of 


Of 


Of 


0)->[14 r 


Or 


Hr 


Zr 


Zf 


Zr 


Zf 


Zf 


Zf 


Zf 


HI; 


[ c, 


o, 


Of 


If 


Of 


Of 


Of 


Or 


Or 


Of 


o, 


Of 


0)->(14, 


Or 


Lr 


Zf 


Zr 


Zr 


Zr 


z. 


Zf 


Zf 


H); 


C c, 


o, 


0, 


If 


Of 


o, 


Of 


Or 


Or 


Of 


Of 


Of 


0)->[14, 


o, 


Lr 


Zr 


z, 


Zr 


Zr 


Zf 


Zr 


Zf 


HJ; 


t c, 


o, 


Of 


If 


Of 


Of 


Or 


Of 


Of 


Of 


Of 
Or 


Of 


0]->[14, 


Of 


Lr 


Zr 


Zr 


Zr 


Zr 


Zf 


Zf 


Zf 


HJ; 


t c, 


o, 


Of 


If 


Of 


Of 


Or 


Or 


Or 


Of 


Of 


0]->[14r 


Of 


Lf 


Zr 


Zr 


Zr 


Zf 


Zr 


Zr 


Zf 


Hi; 


CHECK 


SERIAL 


SHIFT 


OUT FOR ISPENABLES 






















t o, 


1, 


If 


If 


Of 


Of 


Or 


Of 


Of 


Of 


Of 


Of 


0)->£ Of 


Or 


Hr 


Zf 


Zr 


Zf 


Zf 


Zf 


Zf 


Zf 


HJ; 


I c, 


o f 


If 


If 


Of 


Of 


Or 


Of 


Or 


Of 


Of 


Of 


0]->C lr 


Of 


Hr 


Zr 


Zf 


z, 


z, 


Zf 


Zf 


Zf 


HJ; 


[ c, 


o, 


If 


Of 


Of 


Of 


Or 


Or 


Or 


Of 


Of 


Of 


0]->C 2, 


0, 


Hr 


Zr 


Zr 


Zr 


Zf 


Zf 


Zf 


Zf 


HJ; 


C C, 


Of 


If 


Of 


Of 


Of 


Or 


0, 


Of 


Of 


Of 


Of 


0]->[ 3, 


Or 


Hr 


Zr 


Zr 


Zr 


Zf 


Zf 


Zr 


Zf 


HJ; 


E c, 


o, 


If 


Of 


Of 


Of 


Or 


Or 


Or 


Of 


Of 


Of 


0)->[ 4/ 


Or 


Br 


Zr 


Zr 


Zr 


Zf 


Zf 


Zf 


Zf 


HJ; 


[ c, 


Of 


If 


Of 


Of 


Of 


Or 


Of 


Of 


o, 


Of 


Of 


Ol->t 5, 


Or 


Hr 


Zr 


z. 


Zr 


Zf 


Zf 


z, 


Zf 


HJ; 


I c, 


Of 


If 


Of 


Of 


o. 


Or 


o, 


Or 


Of 


Of 


Of 


0]->[ 6, 


Or 


Hr 


Zr 


Zr 


Zr 


Zr 


Zf 


Zf 


Zf 


H); 


[ c, 


Of 


If 


If 


Of 


Of 


Or 


Of 


Of 


Or 


Of 


Of 


0]->[ 7, 


Of 


Hr 


Zr 


Zr 


z. 


Zr 


Zf 


Zf 


Zf 


HJ; 


[ c, 


0, 


Of 


Of 


0, 


Of 


Or 


Or 


0, 


Or 


Of 


Of 


0]->[ 8f 


Or 


Hr 


Zr 


Zf 


Zr 


Zr 


Zf 


Zf 


Zf 


HI; 


[ C r 


Of 


If 


Of 


Of 


Of 


Or 


Or 


Of 


Of 


Of 


Of 


0)->[ 9, 


0, 


Hf 


Zf 


Zr 


Zr 


Zf 


Zr 


Zf 


Zf 


HJ; 


[ c, 


Of 


Of 


Of 


Of 


Of 


Or 


Or 


Or 


Of 


Of 


Of 


0}->[lOf 


0, 


Bf 


Zf 


z, 


Zr 


Zf 


Zf 


Zf 


Zf 


HJ; 


[ c, 


Of 


Of 


Of 


o, 


Of 


Of 


Of 


Of 


Of 


Of 


Of 


0)->CHf 


0, 


Hf 


Zr 


Zf 


Zf 


z, 


z, 


Zf 


Zf 


H); 
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[ C, 0, 0, 0, 0, 0, C 0, 0, 0, 0, 0, 0)->[ll, 1, fa, Z, Z, Z, Z, Z, Z, Z, H] 

[ C, 0 f 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0)->[13, 1, B, Z, Z, Z, Z, Z, Z, Z, H J 

[ C, 0, 0, 1, 0, 1, 0, 0, 0, 0,0, 0, 0]->[13, 0, H, Z, Z, Z, Z, Z, Z, Z, H] 

[ C, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]->[13, 4, L, Z, Z, Z, Z, Z, Z, Z, HJ 

[ C r 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0)->[13, 2, L, Z, Z, Z, Z, Z, Z, Z, H) 

[ C, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0)->fl3, 1, L, Z, Z, Z, Z, Z, Z, Z, H) 

I C, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]->[ 0, 1, H, L, Z r Z, Z, Z, Z, Z, L] 



end isphw60 ; 
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ABEL 4.20 - Device Utilization Chart 



F6001 Programmed Logic 

ST3.D « ( !MODE fi ISDIN £ IISPEN fi STO.Q & ST1.Q fi ST2.Q £ !ST3 Q 

# MODE £ ISDIN & IISPEN fi ISTO.Q £ IST1.Q & IST2.Q fi ST3 Q 

# !MODE & ISDIN & !ISPEN £ STO.Q & !ST1.Q £ IST2.Q & ST3*Q 

# IMODE & ISDIN & IISPEN £ ISTO.Q & ST1.Q £ IST2.Q 6 ST3*Q 

# !MODE fi SDIN £ IISPEN & ISTO.Q & ST1.Q & IST2.Q £ ST3.Q 

# IMODE £ SDIN & IISPEN & STO.Q fi ST1.Q & IST2.Q £ ST3 Q 

# IMODE £ SDIN & ! ISPEN & tSTO.Q & ST1.Q & ST2.Q & ST3 Q 

# IMODE £ SDIN & ! ISPEN & STO.Q £ !ST1.Q £ ST2.Q £ ST3.Q 

# MODE £ IISPEN £ STO.Q £ ST1.Q £ IST2.Q £ ST3.Q 

# ISDIN £ IISPEN £ STO.Q £ ST1.Q £ IST2.Q £ ST3.Q ); 
" ISTYPE 'BUFFER' 

ST3.C . « ( OCLK ); 

ST2.D - ( MODE £ SDIN £ IISPEN £ ISTO.Q £ ST1.Q £ ST2.Q fi IST3 Q 

# MODE £ ISDIN £ IISPEN £ IST1.Q fi ST2.Q £ IST3.Q 

# IMODE £ SDIN £ IISPEN £ ISTO.Q £ ST1.Q £ IST2.Q £ ST3 Q 

# MODE £ ISDIN £ IISPEN £ STO.Q £ ST1.Q £ IST2.Q 

# IMODE £ SDIN £ IISPEN £ ISTO.Q £ ST1.Q fi ST2.Q £ ST3.Q 

# IMODE fi SDIN £ IISPEN £ STO.Q £ ISTl.Q £ ST2.Q £ ST3.Q 

# MODE £ IISPEN fi STO.Q fi ST1.Q £ IST2.Q fi ST3.Q 

# ISDIN £ IISPEN £ STO.Q £ ST1.Q £ IST2.Q fi ST3.Q ); 
" ISTYPE 'BUFFER' 

ST2.C « ( OCLK ); 

ST1.D - ( MODE & ISDIN fi IISPEN fi ISTO.Q & ST1.Q & IST2.Q fi IST3.Q 

# MODE £ SDIN fi IISPEN £ ISTO.Q £ ST1.Q £ ST2.Q £ IST3.Q 

# IMODE £ ISDIN £ IISPEN fi STO.Q £ ISTl.Q fi IST2.Q & ST3.Q 

# IMODE fi ISDIN £ IISPEN £ ISTO.Q £ ST1.Q fi IST2.Q fi ST3.Q 

# IMODE & SDIN £ IISPEN £ ISTO.Q £ ST1.Q fi IST2.Q £ ST3.Q 

# MODE fi ISDIN £ IISPEN £ STO.Q £ ISTl.Q fi IST3.Q 

# IMODE fi SDIN fi IISPEN fi STO.Q fi ST1.Q fi IST2.Q fi ST3.Q 

# IMODE 6 SDIN fi IISPEN £ ISTO.Q £ ST1.Q fi ST2.Q fi ST3.Q ); 
- ISTYPE 'BUFFER' 

ST1.C ■ ( OCLK ); 

STO.D » ( MODE fi ISDIN fi IISPEN fi ISTO.Q £ IST1.Q fi ST2.Q £ IST3.Q 

# MODE 6 SDIN fi IISPEN fi ISTO.Q fi IST1.Q £ IST2.Q 6 IST3.Q 

# MODE & ISDIN fi IISPEN fi ISTO.Q & ST1.Q 6 IST2.Q & IST3.Q 

# MODE fi ISDIN £ IISPEN £ ISTO.Q fi IST1.Q £ IST2.Q £ ST3.Q 

# MODE £ SDIN £ IISPEN fi ISTO.Q fi ST1.Q & ST2.Q £ IST3.Q 

# IMODE fi ISDIN £ IISPEN £ ISTO.Q £ ST1.Q £ IST2.Q £ ST3.Q 

# IMODE £ SDIN £ IISPEN £ STO.Q £ ST1.Q fi IST2.Q £ ST3.Q 

# IMODE fi SDIN £ IISPEN £ STO.Q fi IST1.Q fi ST2.Q fi ST3.Q 

# ISDI N fi I ISPEN & STO.Q £ ST1.Q £ IST2.Q fi ST3.Q ); 
" ISTYPE 'BUFFER' 

STO.C = ( OCLK ); 
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ABEL 4.20 - Device Utilization Chart 



*»=» F6001 Programmed Logic === 

T_REG2.D - ( IMODE fi SDIN S IISPEN S LOOP_IN fi SHFT fi STO.Q fi JST1.Q fi ST2.Q 

& ST3 • Q 

# c ;2? D ^ * SMN 5 !ISPEN 4 !CAI * SHFT S SSTO.Q fi ST1.Q fi ST2.Q 
& ST 3 • Q 

# IISPEN fi CAO & !ST3 & IT REG2 & • SHFT 

# IISPEN & CAO fi ST2 & !T_REG2 & I SHFT 

# "ISPEN fi CAO fi IST1 6 I T_REG2 & I SHFT 

T_REG2.C = ( # OC^ EN * ^ & & !T - REG2 & !SHFT ); " ISTYPE 'BUETSaV 

T_REG2.CE - ( IMODE fi SDIN * ICAI fi ST1 fi !ST2 £ ST3 fi T REGO fi T REG1 

# IMODE & SDIN fi IISPEN fi ISTO.Q 6 ST1.Q &~ST2 Q fi ST3 O 

! ISYsS 1 ? Ul s r S rl ST0 -° 6 !ST1 -° < < 

# STO.Q fi ISTl.Q & IST2.Q & ST3 , Q 

# ISPEN ); 

T.REG1.D « ( IMODE^SDIN fi IISPEN fi SHFT fi STO.Q fi ISTl.Q fi ST2.Q fi STB .Q 

# fi T5?G2!Q SDI1, & !ISPEN ' SHFT * !ST0 ' Q * ST1 - Q 4 ST2 - Q 4 ST3 -° 

# I ISPEN & CAO fi !ST3 & !T REG1 fi JSHFT 

# IISPEN fi CAO & ST2 fi IT REG1 fi !SHFT 

# !ISPEN fi CAO fi !ST1 & IT REG1 & ISHFT 

T_RBG1.C - ( # OC^ S f; N * ^ * & iT ^ ZG1 4 !SHFT >> " *ST*PE 'BUFFER' 

T_REG1.CE - ( IMODE fi SDIN fi !CAI fi ST1 fi !ST2 fi ST3 fi T REGO 

t !I5S 6 SDIN 4 2ISPEN * iSTO.Q fi ST1.Q t"ST2.Q & ST3.Q 

1 H££ B 4 SDIN * !ISPEN 4 ST0 -Q 4 !ST1 -Q ' ST2.Q fi ST3.Q 

# !ST0 fi ST1 fi !ST2 & ST3 **^.vr 

# STO.Q fi ISTl.Q & !ST2.Q fi ST3.Q 

# ISPEN ); 

T_REG0 . D - ( IMODE fi SDIN fi IISPEN & SHFT fi STO.Q fi ISTl.Q fi ST2.Q fi ST3.Q 
fi TJREG1 . Q * 

# * i l ?S5,*« SDI " * !ISPEN « SHFT « 'STO.Q « STl.Q fi ST2.Q fi ST3.Q 
6 T REG1 . Q 

# IISPEN fi CAO 6 IST3 & ITJREGO fi ! SHFT 

# IISPEN fi CAO fi ST2 fi ITJREGO fi I SHFT 

# IISPEN fi CAO 6 IST1 & !T_REG0 fi I SHFT 

TJIEGO.C ~ ( # OCLK 5 )^ * °*° * & !T -* EG ° 4 ISHFT ); " 1STYPE 'BUFFER' 

T~REG0.CE - { IMODE fi SDIN fi ICAI & ST1 fi !ST2 fi ST3 

# IMODE fi SDIN fi IISPEN fi ISTO.Q fi STl.Q fi ST2.Q fi ST3.Q 

# IMODE fi SDIN & IISPEN & STO.Q fi ISTl.Q fi ST2.Q fi ST3.Q 

# ISTO fi ST1 6 IST2 fi ST3 
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ABEL 4.20 



Device Utilization Chart 



aas F6001 Programmed Logic 



CAO.D 



CAO.C 
CAO.AR - 
CAO.CE « 



! ( 
# 
# 

( 
( 
( 

# 
# 
# 



# STO.Q fi !ST1.Q & IST2.Q fi ST3.Q 

# ISPEN ); 

fi ! |5l2.Q f D ST3 & Q !lSPEN & T - REG ° & T - RE6i & T - REG2 4 ST0 -° * ST 1-Q 

6 IT°REG0 Q DIN & !ISPEN & SHFT & ST0 ' Q « ! STl.Q & ST2.Q fi ST3.Q 

IMODE fi SDIN & ! ISPEN fi SHFT fi ISTO.Q fi STl.Q fi ST2 Q 6 S T 3 O 
fi !T_REG0.Q\); - ISTYPE 'INVERT' ° ■ 3 "° 

OCLK ); 
ISPEN ); 

?^?qTSt3.q ISPBH 6 T - REG ° 6 T - REG1 & T - REG2 & ST0 -° & ST ^Q 

!MODE fi SDIN & ! ISPEN & ISTO.Q fi STl.Q & ST2.Q fi ST3 Q 
IMODE fi SDIN 6 ! ISPEN fi STO.Q fi ISTl.Q fi ST2.Q fi ST3.Q 
STO.Q fi ISTl.Q fi IST2.Q 4 ST3.Q ); 



PROGEN.D = !( IMODE fi SDIN fi ! ISPEN fi STO.Q fi ISTl.Q & ST2.Q fi ST3.Q 

# - CAO & ISTO.Q 

# ISPEN & STO.Q 

# I SDIN fi STO.Q 

# IST3.Q 







# 


IST2.Q 




PROGEN.C 






STl.Q ); » ISTYPE 'INVERT' 




S3 


( 


OCLK ); 




PROGEN.CE 


S3 


( 


STO.Q fi ISTl.Q & IST2.Q fi ST3.Q 










ISTl.Q fi ST2.Q fi ST3.Q ); 




LOOP_IN.OE 


- (0); 




ISPENO 




u 


!M_ISP0 >,- 




ISPEN0.OE 




( 


IISPEN fi T_REG0 fi I T__REG1 & IT_REG2 


fi IPROGEN.FB ); 


ISPEN1 




!{ 


!M_ISP1 ); 




ISPENl.OE 




( 


IISPEN fi !T_REG0 & TJREGl fi !T_REG2 


fi IPROGEN.FB ); 


ISPEN 2 




I ( 


IMJCSP2 ); 




ISPEN2.0E 




( 


IISPEN fi TJRBGO & T__REG1 6 ITJREG2 & 


IPROGEN.FB )/ 


ISPEN3 




M 


IM ISP3 ); 




ISPEN3 . OE 




( 


IISPEN fi ITJREGO 6 IT_REG1 fi T_REG2 


fi IPROGEN.FB ); 


ISPEN 4 




! ( 


!M ISP4 ); 




ISPEN 4 . OE 




( 


IISPEN fi TJREGO fi I T_REG1 & T REG2 fi 


IPROGEN.FB ); 


ISPEN 5 




! ( 


!M_ISP5 ) ; 
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ABEL 4.20 



Device Utilization Chart 



s ~ ss F6001 Programmed Logic 



ISP ENS .OE 

ISP EN 6 

I SPEN 6 . OE 



( !ISPEN & ! T_REG0 & T_REG1 & T_REG2 & IPROGEN.FB ); 
! ( !M_ISP6 ); 

( tISPEN 6 T_REG0 & T_REG1 & T_REG2 & ! PROGEN . FB ); 



SHFT.D - ( !MODE * SDIN & !ISPEN & !ST0.Q & ST1.Q & !ST2 Q S ST3 O 

# | MODE < SDIN c JISPEN & STO.Q 6 IST1.Q « ST2.Q fi ST3 Q 

# !SDIN 6 !ISPEN & STO.Q & ST1.Q & ! ST2 . Q c ST3.Q ); 
" ISTYPE 'BUFFER' U ; ' 

SHFT.CE « ( STO.Q 6 SST1.Q & ST2.Q & ST3.Q 

# ST1.Q & IST2.Q 6 ST3.Q 

# JSTO.Q & ST1.Q £ ST3.Q ); 



Warning 5087: 
Warning 5087: 
Warning 5087: 
Warning 5087: 
Warning 5087: 
Warning 5087: 
Warning 5087: 



Mapping ST0 to ST0.FB; only one fb is 
Mapping ST1 to ST1.FB; only one fb is 
Mapping ST2 to ST2.FB; only one fb is 
Mapping ST3 to ST3.FB; only one fb is 
Mapping T_REG0 to TJREG0.FB; only one 
Mapping T_REG1 to T_REG1.FB; only one 
Mapping T_REG2 to T_REG2.FB; only one 



allowed on pin 26 
allowed on pin 27 
allowed on pin 28 
allowed on pin 29 
fb is allowed on pin 31 
fb is allowed on pin 32 
fb is allowed on pin 33 
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ABEL 4.20 - Device Utilization Chart 



F6001 Chip Diagram 



F6001 

+ \ /- 
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1 5 
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19 | 
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ABEL 4.20 Data I/O Corp. JEDEC file for: F6001 V9.3 



* 

QP24* QF8294* QV102* F0* 
XO* 

NOTE Table of pin names and numbers* 

MOTE PINS OCLK:13 MODE:l SDIN:2 ISPEN:3 CAI:4 M ISP0:5 H ISP1:6 M ISP2-7* 
™ »™f ?^i P3:8 «- ISP4!9 H_ISP5:10 M_ISP6:irLOOP_IM:l3 ISPENoTlXlSPENl • 15* 
HOTE PINS ISPEN2:16 ISPEM3:17 ISPEH4:18 ISPEN5:19 ISPEN6:20 PROGEN-21 CAO-«* 
NOTE Table of node names and numbers* mtogen.21 CAO.22* 

NOTE NOTK OT^-Sof 1527 512:28 ST3:29 T - REG0:31 T -R*Gl::>2 T_REG2:33* 

KSLgggggggsggggsssggs 1 ^^ 

SgLSggggggggggggggggi" 1 ^^ 

KSLgggggggggggiSgggg^^ 
Sigigggggggggogigggggiii 11101111 " 111111 """""""""""! 

^Jigggggggggggog^gigg* 11111111111111111111111111111 " 111 " 1 " 
"fgiggiggggggggiggSigggi 101 "" 1 " 1 """ 1 " 1 """"""""!! 

^xfflg;gg}ggggggsgggjs u ^ mi ^ mmmm »"""*" 

SgLSgggggggggSggggggi*^*^"^"^ 

gg!iggi22ggggiSggSgi 0 ggg llllllllllllulmi1 """" 11 "" 1 "" 

ggSlgggggggggg^ggggggi" 1111 "" 11 "" 1 """""""""!!!! 

gi^iigigggggggggggjggggi 1111111111 " 1 """" 1 "" 111 """"". 

ggiiggggglggggggogggggi" 11111111 " 11111 """"""""""" 
ggxiggxggggggggggggggg 1 " 111111111 " 11 " 1 """""""""" 

ggxiggxgggggigggggggggi 11111111111 " 1 " 11 " 1 " 1 """ 1 """" 
ggiiiggggggggggjggogggg 1 " 1111111111111111111111111 " 1111111 " 
ggixgigggggggggggJoxgiiog 11111111 " 111111111 " 11111111 " 1 " 11111 
ggLggiggggggggigggSggi" 11 """" 1 " 1 """"" 1 """""" 

11X111111111H1111XX1111111XXX11O1110111* 

HUC IA1H1AIII1i«i 



limiiiiiiiiiiiinimxiiioiiioiu* 

L2X66 XOXOlOIXXXlXXXllXXXlXIXOOXXOOlllllUllXlllXXXlUXlllllllllUllliiiniinu 

iiiiiiiiiiiixmxixixxninniiioiiioioi* "imiiuu 

'i 22 ??,?^?J?HHHJ 11111111111100ll01lllllllllllullllllllllllllll ii"xiiiiiiiii 
xnxxxxixxxxxxxxxxxxixxixxxxxxiiuoiiixi* 
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L2394 X00XX0XXX1XXXXXXXXXXXXX00XX00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX111X1 

ixixxxxxxxxxxxxxxxxxxxxxxxxxxxoxoxoxoxxx» A^iiiAiiuunui 

L250B OXX0X0XXXXXXXXXXXXXXXXOXXOXXX0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX11 
111XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX0XXX* iiixuiiiuuuuxuui 

L2622 100XX0XXXXXXXXXXXXXXXX0X0XX00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX1XX11 
1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX0XXX0X0X* wwiiuiuuuill 

L2736 0XX0X0XXXXXXXXXXXXXXXXOXOXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX11111 
XXXX1XXXXXXXXXXXXXXXXXXXXXXXXXXXXX0XX1XX* ^XXXXXXXXXXXXXXXI 

L2850 10OXX0XXXXXXXXXXXXXXXXX0OXOXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX1X1 

xxxxxxxxxxxxxxxxxxxxxoxxxoxoxoxxoxoxoxxx* 

L2964 100XX0XXXXXXXXXXXXXXXX0XX00X0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX111 
XXXXXXXXXXXXXXXXXXOXXOXXX0X0X00X0XOXXX0X* xxxxxxxxxxxxxxxxx 

L3078 oxxxxoxxxxxxxxxxxxxxxxoxoxxooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxn 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxoxoxxxxx* u 

L3X92 111110XXXXXXXXXXXXXXXXXXXXXXXOX0XOXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXX* iniiiiiiuu 

L3306 linioxxxxxxxxxxxxxxxxxxxxoxxxxoxoxxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXX* xxiiiuiuuu 

L3420 xxxxxoxxxxxxxxxxxxxuxxxxoxxxxxoxoxxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxx* 

L3534 xxxxxoxxxxxxxxxxxxxxxxoxxxxxxxxoxoxxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxixxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxx* 

L3648 xxxxxoxxxxxxxxxxxxxxxxxxxxxxxoxoxxxoxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxx* 

L3762 imioxxxxxxxxxxxxxxxxxxxxoxxxxoxxxoxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxx* 

L3876 xxxxxoxxxxxxxxxxxxxxxxxxxoxxxxxoxxxoxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxx* 

L3990 xxxxxoxxxxxxxxxxxxxxxxoxxxxxxxxoxxxoxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxx* 

L4X04 HIXXOXXXXXXXXXXXXXXXXXXXXXXXOXQXXXXXOXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxxxx* 

L42X8 xxxxxoxxxxxxxxxxxxxxxxxxxxoxxxxoxxxxxoxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxxxx* 

L4332 111110XXXXXXXXXXXXXXXXXXX0XXXXX0XXXXX0XX0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXX* 

L4446 XXXXXOXXXXXXXXXXXXXX1XOXXXXXXXX0XXXXX0XX0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXX* 

L4560 1110X0X11XX1XXXXXXXXX10X0XX00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXOXOXQXXXOX* 

L4674 XXXXXXXXXXXXXXXXXXXXXXXOOXXOOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XX1XXXXXXXXXXXXXXXXXXXXXX0X0X0XXXXXXXXXX* 

L478B X111111111X1XX111XXX1X01X00X0XXXXXXXXXXXXXXXXXXXXXXXX1XXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXX* 

L4902 XXXXXXXXXXXXXXXXXXXXXXOXXtUOOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxoxoxxxoxoxoxxxxxxxxxx* 

L50X6 xxxxxxxxxxxxxxxxxxxxxxxxxooxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXOIXXXXXXXXXXXXXXXXXXX* 

L5X30 xxxxxxxxxxxxxxxxxxxxxxxxoxxooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxx* 

L5244 xxxxxxxxxxxxxxxxxxxxxxxooxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxx* 

L5358 xxxxxxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXX1XXXX1XXXOXXXXXXXXXXXXXXXXXXXXX* 

L5472 xxxxoxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxiixxxxxxxoxxxxxxxxxxxxxxxxxxxxx* 

L5586 xxxoxxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxoxxxxxxxxxxxxxxxxxxxxx* 

L5700 XXXX1XXXX0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx* 
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L5814 lilllllllll0111Illllllllliiiiiiii 1 in 1I1111111111111111 111111,,,,,,, 

xxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx* AXAXAAliillllllill iiiiiiiiiiimini 

L5928 UlllllXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXllXlin lint, 
1XXXXXXX0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* AA - tAAAAA Ailllllilllliiiiiin 111111 

L6042 llllllllllllllXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXllllliitii 
XXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* AA ^AAJ.XAXXiailZllllXlllllHll 

L6156 llllXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXlil inim 
1111111H11101111111X111X1X11X11X1X1XX11* "**"A"^«1XX1XXXXXXXXXXXXX 

mi^gggggggggggggggggi 1 "^^ 

Sgxigigigggggg^gggggi 1111111111 " 1111 """ 1 "" 1 " 111 """ 

Xxlx^ggggggiggggggg^ggig 1111 " 11111 " 111 "^""""""!"!!!! 
xl^^ggggggSgggggiSggggii 1 """"""""""""""!!!!!!!!!! 

L7374 iimxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

L7452 "XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXX 

L7530 mxxoxxxxxxxxxxxxxxxxxxxxxxxxxxoxoxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxox 
L7608 uxxxoxxxxxxxxxxxxxxxixxxxxxxxxxxooxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxox 
L7686 nxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxoxxooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxox 
xxxx* U1110111111111111111 " 111111111101001111 """"ii""iiiixxxxxxxxxxxxxox 
L7842 xxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxoxoxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxox 
L7920 ixxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxooxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxox 
L7998 ixxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxoxxoxoxxxxixxxxxxxxxxxxxxxxxxxxxxxxxxxxxox 
L8076 xxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



L8X54 XOX* 
L8X57 XOX* 
L8X60 XOX* 
L8X63 XOX* 
L8X66 XOO* 
L8X69 XOO* 
L8X72 XOO* 
L8X75 XOO* 
L8X78 0X00* 
L8X82 0X00* 
L8X86 0X00* 
L8X90 0X00* 
L8X94 0X00* 
L8X98 0X00* 
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L8202 0100* 
L8206 1001* 
L8210 1000* 
L8218 1111* 

V0001 OOIOOOOOOOONOZZZZZZZHHON* 
V0002 11000000000NCZZZZZZZHH0N* 
VO003 10000000000NCZZZZZZZHHON* 
V0004 100O00000O0NCZZZZZZZHHON* 
V0005 10OO0O00OOONCZZZZZZZHH0N* 
V0006 10000000000NCZZZZZZZHHON* 
V0007 10000000000NCZZZZZZZHH0N* 
V0008 11000000000NCZZZZZZZHH0N* 
V0009 OOOOOOOOOOONCZZZZZZZHHON* 
V0010 10000000000HCZZZZZZZHHON* 
V0011 OOOOOOOOOOONCZZZZZZZHHON* 
V0012 01000000000NCZZZZZZZHH0N* 
V0013 01000000000NCZZZZZZZHHON* 
V0014 11000000000NCZZZZZZZHHON* 
V0015 01000000000NCLZZZZZZLHON* 
V0016 11000000000NCLZZZZZZLH0N* 
V0017 10000000000NCLZZZZZZLHON* 
V0018 10000000000NCLZZZZZZLHON* 
V0019 10000000000NCLZZZZZZLH0N* 
V0020 10000000000NCLZZZZZZLHON* 
V0021 10000000000NCLZZZZZZLHON* 
V0022 11000000000NCLZZZZZZLH0N* 
V0023 OOOOOOOOOOONCLZZZZZZLHON* 
V0024 10000000000NCLZZZZZZLHON* 
V0025 OOOOOOOOOOONCZZZZZZZHHON* 
V0026 01000000000NCZZZZZZZHHON* 
V0027 010000000OONCZZZZZZZHHON* 
V0028 01000000000NCZZZZZZZHHON* 
V0029 01000000000NCZZZZZZZHHON* 
V0030 O1O000000OONCZZZZZZZHH0N* 
V0031 01000000000NCZZZZZZZHHON* 
V0032 01000000000NCZZZZZZZHHON* 
V0033 01000000000NCZZZZZZZHHON* 
V0034 01000000000NCZZZZZZZHLON* 
V0035 11000000000NCZZZZZZZHL0N* 
V0036 01000000000NCZZZZZZZHLON* 
V0037 11000000000NCZZZZZZZHL0N* 
V0038 10000000000NCZZZZZZZHLON* 
V0039 10000000000NCZZZZZZZHLON* 
V0040 10000000000NCZZZZZZZHLON* 
V0041 10000000000NCZZZZZZZKLON* 
V0042 10000000000NCZZZZZZZHLON* 
V0043 11000000000NCZZZZZZZHLON* 
V0044 OOOOOOOOOOONCZZZZZZZHLON* 
V0045 10000000000NCZZZZZZZHLON* 
V0046 OOOOOOOOOOONCZZZZZZZHHON* 
V0047 01000000000NCZZZZZZZHHON* 
V0048 01000000000NCZZZZZZZHHON* 
V0049 01000000000NCZZZZZZZHHON* 
V0050 01000000000NCZZZZZZZHHON* 
V0051 01000000000NCZZZZZZZHHON* 
V0052 01000000000NC2ZZZZZZHHON* 
V0053 01000000000NCZZZZZZZHHON* 
V0054 01000000000NCZZZZZZZHHON* 
V0055 11000000000NCZZZZZZZHHON* 
V0056 01000000000NCZZZZZZLLHON* 
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V0057 11000000000NCZZZZZZLLH0N* 
V0058 10000000000NCZZZZZZLLHON* 
V00S9 10000000000NCZZZZZZLLHON* 
V0060 100OOOOOO00NCZZZZZZLLHON* 
V0061 10000000O0ONCZZZZZZLLH0N* 
V0062 10000000000NCZZZZZZLLH0N* 
VO063 11000000000NCZZZZZZLLHON* 
V0064 O00OOO0OO0ONCZZZZZZLLHON* 
V0065 1O0O0OO0O00NCZZZZZZLLH0N* 
V0066 OOOOOOOOOOONCZZZZZZZHHON* 
V0067 11100000000NOZZZZZZZHHON* 
V0068 11100000000N0ZZZZZZZHH0N* 
V0069 110O0O00000NCZZZZZZZHH0N* 
V0070 100000OO0OONCZZZZZZZHH0N* 
V0071 1OOOOO0OOOONCZZZZZZZHHON* 
V0072 10O0OO0O0O0NCZZZZZZZHH0N* 
V0073 XOOOOO0O000NCZZZZZZZHH0N* 
V0074 100000OOOO0NCZZZZZZZHHON* 
V0075 11OOO00OO0ONCZZZZZZZHHON* 
V0076 OOOOOOOOOOONCZZZZZZZHHON* 
V0077 lOOOOOOOOOONCZZZZZZZHHON* 
V0078 OOOOOOOOOOONCZZZZZZZHHON* 
V0079 0100OO0OOOONCZZZZZZZHH0N* 
V0080 OlOOOOOOOOONCZZZZZZZHLON* 
V0081 OlOOOOOOOOONCZZZZZZZHLON* 
V0082 OlOOOOOOOOONCZZZZZZZHLON* 
V0083 OlOOOOOOOOONCZZZZZZZHLON* 
V0084 111O0OOO0OONOZZZZZZZHH0N* 
V0085 11000000000NCZZZZZZZHHON* 
V0086 10000O0O0OONCZZZZZZZHHON* 
V0087 10000000000NCZZZZZZZHH0N* 
V0088 10000000000NCZZZZZZZHHON* 
V0089 10000000000NCZZZZZZZHHON* 
V0090 XOOOOOOOOOONCZZZZgZZHHON* 
V0091 11000000000NCZZZZZZZHHON* 
V0092 OOOOOOOOOOONCZZZZZZZHHON* 
V0093 10000000000NCZZZZZZZHHON* 
V0094 OOOOOOOOOOONCZZZZZZZHHON* 
V0095 OOOOOOOOOOONCZZZZZZZHHON* 
V0096 OOOOOOOOOOONCZZZZZZZHHON* 
V0097 01000000000NCZZZZZZZHHON* 
V0098 01000000000NCZZZZZZZHH1N* 
V0099 OlOOOOOOOOONCZZZZZZZHLON* 
V0100 OlOOOOOOOOONCZZZZZZZHLON* 
V0101 OlOOOOOOOOONCZZZZZZZHLON* 
V0102 1100000O0OONCLZZZZZZLHON* 
CA001* 
5344 
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THE WIRING OF GAL6001 AS A STATE MACHINE CONTROLLED 
DEMULTIPLEXOR AND CASCADING OF 2 GAL6001 FOR PROGRAMMING 
MORE THAN 7 ISP DEVICES. 




WO 94/08399 PCT/US93/09289 

- 34 - 

CLAIMS 

We claim: 

1. An arrangement for programming a plurality of 
programmable logic devices comprising: 

5 a programming command generator; 

a plurality of programmable logic devices; and 
a device selector for forming a connection 
between individual ones of said programmable logic 
devices and said programming command generator so as 
10 to allow said individual ones of said logic devices 

to be programmed by said programming command 
generator. 

2. The arrangement of Claim 1 wherein said device 
selector comprises a demultiplexer* 

15 3. The arrangement of Claim 1 wherein said device 

selector comprises a state machine-controlled 
demultiplexer . 

4. The arrangement of Claim 1 wherein said device 
selector comprises a switch matrix. 

20 5. The arrangement of Claim 1 wherein said device 

selector comprises a state machine-controlled switch 
matrix. 

6. An arrangement for programming a plurality of 
programmable logic devices comprising: 

25 a programming command generator; and 

a plurality of programmable logic devices , said 
programmable logic devices being connected in 
parallel to said programming command such that said 
programming command generator may transmit a 

30 programming command to any one of said logic devices 

without having said command pass through any of the 
other of said logic devices. 
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7. A method of programming a plurality of 
programmable logic devices with a programming command 
generator, said method comprising the steps of: 

transmitting an identification code to said 
5 programmable logic devices, the receipt of said 

identification code causing only one of said devices 
to be placed in a condition to receive programming 
data from said programming command generator; and 
causing said programming command generator to 
10 transmit programming data to said device. 

8. The method of Claim 7 comprising the additional 
step of causing said device to execute programmable 
connections in accordance with said programming data. 
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AMENDED CLAIMS 

[received by the International Bureau on 29 December 1993 (29.12.93); 
original claims 2 and 3 cancelled, original claim 1 amended, 
claims 4-8 amended and renumbered as claims 2-6 (2 pages)] 

1. An arrangement for programming a plurality of 
programmable logic devices comprising: 
5 a programming command generator; 

a plurality of programmable logic devices; and 
a device selector for forming a connection 
between individual ones of said programmable logic 
devices and said programming command generator so as 
10 to allow said individual ones of said logic devices 

to be programmed by said programming command 
generator; 

wherein said device selector comprises a state 
machine-controlled demultiplexer . 

15 2. An arrangement for programming a plurality of 

programmable logic devices comprising: 

a programming command generator; 
a plurality of programmable logic devices; and 
a device selector for forming a connection 
20 between individual ones of said programmable logic 

devices and said programming command generator so as 
to allow said individual ones of said logic devices 
to be programmed by said programming command 
generator; 

25 wherein said device selector comprises a switch 

matrix. 

3. An arrangement for programming a plurality of 
programmable logic devices comprising: 

a programming command generator; 
30 a plurality of programmable logic devices; arid 

a device selector for forming a connection 
between individual ones of said programmable logic 
devices and said programming command generator so as 
to allow said individual ones of said logic devices 
35 to be programmed by said programming command 
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generator ; 

wherein said device selector comprises a state 
machine-controlled matrix . 



4. An arrangement for programming a plurality of 
5 programmable logic devices comprising: 

a programming command generator; and 
a plurality of programmable logic devices, said 
programmable logic devices being connected in 
parallel to said programming command generator such 
10 that said programming command generator may transmit 

a programming command to any one of said logic 
devices without having said command pass through any 
of the other of said logic devices, said programming 
command generator being capable of transmitting a 
15 programming command to more than one of said logic 

devices simultaneously. 



5. A method of programming a plurality of 
programmable logic devices with a programming command 
generator, said method comprising the steps of: 

20 transmitting an identification code to said 

programmable logic devices, the receipt of said 
identification code causing only one of said devices 
to be placed in a condition to receive programming 
data from said programming command generator; and 

25 causing said programming command generator to 

transmit programming data to said device. 

6. The method of Claim 5 comprising the additional 
step of causing said device to execute programmable 
connections in accordance with said programming data. 
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